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WE CLAIM: 



A method of equalization across N (an integer, N>T) 
channels of a multi-channel link of a communications 


network, comprising steps of: / 

a) distributing each one of M (an integer, Viyl) data 
signals across the N channels of the l/nk, such 
that a substantially equal proportion of each 
data signal is conveyed through each/one of the N 
channels as a composite data-stream? and 

b) processing the composite data-sTtreams conveyed 
through the N channels to recover the M data 
signals; / 

whereby performance variations between the N 
channels are equalized by averaging within each of 
the M data signals. / 


2. A method as claimed in /claim 1, wherein each data 
signal is a Forward Er/ror Correction (FEC) encoded 
data stream. / 

3. A method as claimed^ in claim 1, wherein the step of 
distributing each/one of the M data signals across 
the N channels of the link comprises steps of: 

a) dividing e^ch one of the M data signals into N 
respective sub-streams of substantially equal 
length; /and 

b) interleaving the sub-streams into respective ones 
of th^e N channels. 

4. A methc/d as claimed in claim 3, wherein the step of 
dividi/ng each data signal comprises a step of 
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inserting 


a 


respective 


predetermined 



identifier into each sub-stream. 


/ 


5. 


A method as claimed in claim 3, wherein the step of 


dividing each data signal comprises, steps of: / 

a) partitioning the data signal into a sequential 
series of data units having a predetermined 
length; and / 

b) forwarding each successive data unit/ in turn, to 
a respective sub-stream. / 

6. A method as claimed in claim 5, wherein each data 
unit has a length of one or more bi/ts . 

7. A method as claimed in claim 5/ wherein the step of 
interleaving one sub-stream oy each data signal into 
a respective one of the N channels comprises using a 
sequential interleaving proczess to: 

a) select a data unit from one sub-stream of each 
data signal in a predetermined order; and 

b) forward each selected data unit, in turn, to the 
channel. / 

8. A method as claimed in claim 1, wherein the step of 


processing a comnosite data-stream conveyed through 
each of the N channels comprises steps of: 

a) dividing e^ch composite data-stream to recover 
respective' sub-streams of each data signal; and 

b) interleaving respective recovered sub-streams of 
each dafta. signal to recover each one of the M 
data signals . 
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9. 


A method as claimed in claim .8, wherein the step a 


dividing each composite data-stream comprises st^ps 


a) partitioning the composite data-stream imto a 
sequential series of data units having a 
predetermined length; and / 

b) forwarding each successive data /nit to a 
respective one of N recovered sub-streams. 

10. A method as claimed in claim 9, wherein each sub- 
stream within the composite data srream includes a 
respective predetermined unique identifier, and the 
step of partitioning the composite data-stream 
comprises the steps of: / 


unique identifier; and / 

b) extracting one or more /data units associated with 
the unique identified from the composite data 
stream. / 

11. A method as claimed /in claim 9, wherein each data 
unit has a length of /one or more bits. 

12. A method as claimed in claim 9, wherein the step of 
interleaving respective recovered sub-signals of each 
data signal to i^ecover each one of the M data signals 
comprises using a sequential interleaving process to: 

a) select one data unit from each sub-signal of the 


data sigmal; and 

b) append / successively selected data units to 
recover the original data signal. 


of: 


a) 


searching the composite 


ta-stream to locate a 
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13. A method of conveying M (an integer, M>1) d/ta 
signals across a multi -channel link of 7 a 
communications network, the method comprising /steps 
of: / 

a) at a transmitting end of the link, distributing 
each one of the M data signals across the N 
channels of the link, such that a substantially 
equal proportion of each data signa/ is conveyed 
through each one of the N channels /as a composite 
data-stream; and / 

b) at a receiving end of the /link, processing 
respective composite data/streams conveyed 
through the N channels to /recover the M data 
signals. / 

14. A method as claimed in claim 13, wherein each data 
signal is a Forward Error/correction (FEC) encoded 
data stream. / 

15. A method as claimed in yclaim 13, wherein the step of 
distributing each one/of the M data signals across 
the N channels of the/ link comprises steps of: 

a) dividing each one of the M data signals into N 
respective suiS-streams of substantially equal 
lengths; and / 

b) interleaving^ one sub-stream of each data signal 
into a respective one of the N channels. 

16. A method as claimed in claim 15, wherein the step of 
dividing each data signal comprises a step of 
inserting / a respective predetermined unique 
identifier /into each sub-stream. 
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17. A method as claimed in claim 15, wherein the step of 
dividing each data signal comprises, for each data 
signal, the steps of: 

/ 

a) partitioning the data signal into a sequential 
series of data units having a predetermined 
length; and 

b) forwarding each successive data unit, /In turn, to 
a respective one of the N channels, 

18. A method as claimed in claim 17, wl>£rein each data 
unit has a size of one or more bits, 

19. A method as claimed in claim 17,/ wherein the step of 
interleaving one sub-signal of /each data signal into 
a respective one of the N channels comprises using a 
sequential interleaving process to: 

a) select a data unit f/om one sub-signal of each 
data signal; and 

b) forward each seleq/fced data unit, in turn, to the 
channel . 


20. A method as claimea in claim 13, wherein the step of 
processing a composite data-stream received over each 
of the N channels comprises steps of: 

a) dividing ^ach composite data-stream to recover 
respectiye sub-streams of each data signal; and 

b) interleaving respective recovered sub-streams of 
each data signal to recover each one of the M 
data /signals . 
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21. A method as claimed in claim 20, wherein the step of 
dividing each composite data-stream comprises st^ps 


a) partitioning the composite data-stream /nto a 
sequential series of data units having a 
predetermined length; and / 

b) forwarding each successive data ianit to a 
respective one of N recovered sub-st/eams . 

22. A method as claimed in claim 21, wherein each sub- 
stream within the composite data Sytream includes a 
respective predetermined unique identifier, and the 
step of partitioning the composite data-stream 
comprises the steps of: / 

a) searching the composite darta-stream to locate a 
unique identifier; and / 

b) extracting one or more caata units associated with 
the unique identifier/ from the composite data 


23. A method as claimed i/n claim 21, wherein each data 
unit has a length of one or more bits. 

24. A method as claimed in claim 21, wherein the step of 
interleaving respective recovered sub-signals of each 
data signal to recover each one of the M data signals 
comprises using/a sequential interleaving process to 

a) select one/ data unit from each sub-signal of the 
data sigiVal; and 

b) append / successively selected data units to 
recover the original data signal. 


of: 


stream. 
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25, A system for of optical equalization across N 
integer, N>1) channels of a multi -channel link of a 
communications network, the system comprising: 

a) means for distributing each one of M (an integer, 
M>1) parallel data signals across the N channels 
of the link, such that a substantially equal 
proportion of each data signal i§/ conveyed 
through each one of the N channels as/a composite 
data-stream; and 

b) means for processing respeci/Lve composite 
data-streams conveyed through t]/e N channels to 
recover the M data signals; 

whereby performance variatic/ns between the N 
channels are optically equalize^ by averaging within 
each of the M data signals 

26. A system as claimed in cla/m 25, wherein each data 
signal is a Forward Error/ Correction (FEC) encoded 
data stream. 


27. A system as claimed in claim. 25, wherein the means 
for distributing each one of the M data signals 
across the N channels of the link comprises: 

a) means for dividang each one of the M data signals 
into N respective sub-signals of substantially 
equal length/ and 

b) means fof: interleaving sub-signals into 
respective^ ones of the N channels. 


28. A system a& claimed in claim 27, wherein the means 
for dividing each data signal comprises means for 
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inserting a respective predetermined 
identifier into each sub-stream. 


unique 

/ 


29. A system as claimed in claim 2,7, wherein the means 
for dividing each data signal into sub'- streams 
comprises : 

a) means for partitioning the data signal into a 
sequential series of data uni/s having a 
predetermined length; and 

b) means for forwarding each successive data unit, 
in turn, to a respective one cyf the N channels. 

30. A system as claimed in claim/29, wherein each data 
unit has a length of one or mpre bits. 

31. A system as claimed in c/aim 29, wherein the means 
for interleaving one sub/stream of each data signal 
into a respective one Zf the N channels comprises, 
for each channel, / a sequential interleaving 
multiplexor adapted 

a) select a data An it from one sub-signal of each 
data signal; a/fid 

b) forward each/ selected data unit, in turn, to the 
channel . 


32. A system as /claimed in claim 25, wherein the means 
for processing a respective composite data-stream 
received over each of the N channels comprises: 

a) mean/ for dividing each composite data-stream to 
recover respective sub-streams of each data 
signal; and 
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b) means for interleaving respective recovered 
sub-signals of each data signal to recover each 

one of the M data signals. , 

/ 

/ 

/ 

33. A system as claimed in claim 32, wherein t#e means 
for dividing each composite data-stream composes: 

a) means for partitioning the bit-stream into a 
sequential series of data unit^ having a 
predetermined size; and 

b) means for forwarding each successive data unit to 
a respective one of N recovered/sub-streams. 

34. A system as claimed in claim 3B , wherein each sub- 
stream within the composite data stream includes a 
respective predetermined unique identifier, and the 
means for partitioning t^e composite data-stream 
comprises : 

a) means for searching /the composite data-stream to 
locate a unique identifier; and 

b) means for extracting one or more data units 
associated witlV the unique identifier from the 
composite data/ stream. 

35. A system as claimed in claim 33, wherein each data 
unit has a size of one or more bits. 


36. A system as /claimed in claim 33, wherein the means 
for interleaving respective recovered sub-signals of 
each data/signal to recover each one of the M data 
signals obmprises, for each data signal, a respective 
sequenti/al interleaving multiplexor adapted to: 
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a) select one data unit from each sub-stream of ttte 
data signal; and / 

b) append successively selected data units /in a 
predetermined order to recover the original data 
signal* / 

37. An apparatus for enabling optical equalization across 
N (an integer, N>1) channels of a mult/- channel link 
of a communications network, the apparatus comprising 
means for distributing each of M i4n integer, M>1) 
parallel data signals across the /N channels of the 
link, such that a substantially e^qual portion of each 
data signal is conveyed through each one of the N 
channels, / 

38. An apparatus as claimed in claim 37, wherein each 
data signal is a Forward Error Correction (FEC) 
encoded data stream. / 

39. An apparatus as claimed in claim 37, wherein the 
means for distributing each of the M data signals 


across the N channels of the link comprises: 

a) means for div/ding each one of the M data signals 
into N respective sub-streams of substantially 
equal lengbn; and 

b) means for interleaving the sub-streams into 
respective ones of the N channels. 


40. An apparatus as claimed in claim 39, wherein the 
means for dividing each data signal comprises means 
for ins4rting a respective predetermined unique 
identifier into each sub-stream. 
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41. An apparatus as claimed in claim 39, wherein tl>6 
means for dividing each data signal into sub-streams 
comprises : 

a) means for partitioning the data signal into a 
sequential series of data units /having a 
predetermined length; and 

b) means for forwarding each successive data unit, 
in turn, to a respective one of Jche N channels. 

42. An apparatus as claimed in cl^im 41, wherein each 
data unit has a length of one gfc more bits, 

43. An apparatus as claimed /n claim 41, wherein the 
means for interleaving one sub-stream of each data 
signal into a respective one of the N channels 
comprises, for each/ one of the N channels, a 
sequential interleaving multiplexor adapted to: 

a) select a data/ unit from one sub-signal of each 
data signal ; /and 

b) forward eaph selected data unit, in turn, to the 
channel , 


44. An apparatus for enabling optical equalization across 
N (an integer, N>1) channels of a multi-channel link 
of a coirimunications network, in which a substantially 
equal /portion of each one of M (an integer, M>1) data 
signal is conveyed through each one of the N 
channels, the apparatus comprising means for 
processing respective composite data-streams re ceive d 


zfver the N channels to recover the^M parallel data- 
^signals. 
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45. An ^apparatus as claimed in claim 44, wherein th</ 
means for processing a respective composite da/ta 
stream received over each of the N channels 
comprises : / 

a) means for dividing each composite data-stzream to 
recover respective sub-streams of e,ach data 
signal; and 

b) means for interleaving respective recovered 
sub-streams of each data signal recover each 
one of the M data signals. 


i = \ 


46. An apparatus as claimed in clai/m 45, wherein the 
means " for dividing each composite data-stream 
comprises : 

a) means for partitioning Ahe bit-stream into a 
sequential series of / data units having a 
predetermined size; anc 

b) means for forwarding/each successive data unit to 
a respective one of/N recovered sub-streams. 


47. An apparatus as clacimed in claim 46, wherein each 
sub-stream within composite data stream includes 

a respective predetermined unique identifier, and the 
means for part/tioning the composite data-stream 
comprises : 

a) means for/ searching the composite data-stream to 
locate a /unique identifier; and 

b) means ytor extracting one or more data units 
associated with the unique identifier from the 
composite data stream. 
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48. An apparatus as claimed in claim 46, wherein ea,efi 
data unit has a size of one or more bits. 

49. An apparatus as claimed in claim 46,^#7nerein the 
means for interleaving respecjxtve recovered 
sub-signals of each data signal >to recover each one 
of the M data signals compri^s, for each one of the 
M data signals, a respecfe'fve sequential interleaving 
multiplexor adapted t0": 

a) sequentiallv/select one data unit from each 
sub-streajzr of the data signal; and 

b) appenpr successively selected data units in a 
predetermined order to recover the original data 
signal . 


